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RF AMPLIFIER WITH CURRENT MIRROR 
BIAS-BOOSTING 

US 010624 



Examiner 
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Not Yet Assigned 



Box AMENDMENT 
Commissioner for Patents 
Washington, DC 20231 



Sir: 



PRELIMINARY AMENDMENT 



Please amend the above-referenced application, prior to examination, as follows: 



IN THE ABSTRACT: 



Please delete the Abstract and replace with the following: 



"An amplifier circuit includes a sensing circuit to sense the signal level input to an input 
stage. As the sensing circuit senses increased current, a signal is fed to the output stage to boost 
its bias in response to such increased sensed current. In the preferred embodiment, a current 
mirror is utilized to feed a current proportional to the input signal to the output stage biasing 
circuit of the amplifier." 



IN THE CLAIMS: 

Please amend claims 1-1 1, 13-18, and 20 to read as follows: 

1 . (Amended) A method for improving the performance of an RF power amplifier 
circuit comprising: 

sensing a collector current in an input stage transistor; 
feeding a current equal or proportional to said input stage transistor collector 
current to an output stage bias circuit to boost the bias of an output stage; 
wherein the input stage transistor is operated in a class AB mode, and said 
output stage is fed through a matching network. 

2. (Amended) The method of claim 1, wherein the input stage transistor collector 
current is sensed and fed to the output stage bias circuit via a current mirror. 

3. (Amended) The method of claim 2, wherein one transistor comprising said 
current mirror is connected in series with a transistor that itself forms a second 
current mirror with the input stage transistor. 

4. (Amended) The method of claim 3, wherein the amplifier circuit comprises 
plural bipolar junction transistors (BJTs). 

5. (Amended) The method of claim 3, wherein the amplifier circuit comprises 
plural field effect transistors (FETs). 

6. (Amended) The method of claim 3, wherein the amplifier circuit comprises a 
combination of BJTs and FETs. 

7. (Amended) A transistor circuit, comprising: 
an input stage; 

an output stage with a biasing circuit; and 
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a current mirror, which senses an input signal current and 

feeds a current proportional to said input signal current to an output stage biasing 

circuit. 

8. (Amended) The circuit of claim 7, wherein said current mirror includes at least 
one BJT. 

9. (Amended) The circuit of claim 7, wherein said current mirror includes at least 
one FET. 

10. (Amended) The circuit of claim 7, wherein transistors comprised within said 
circuit include both BJTs and FETs. 

1 1 . (Amended) A method of adaptively boosting the output stage bias of an amplifier 
circuit, comprising: 

sensing an input signal; and 

boosting an output stage bias with a current equal or proportional to the input 
signal. 

12. The method of claim 11, where the input signal is an RF signal. 

13. (Amended) The method of claim 12, where the input signal is sensed by a current 
mirror. 

14. (Amended) The method of claim 13, where a collector current of an input stage 
BJT is mirrored by the current mirror and fed into an output stage biasing circuit. 

15. (Amended) The method of claim 13, where a drain current of an input stage FET 
is mirrored by the current mirror and fed into an output stage biasing circuit. 

1 6. (Amended) The method of claim 1 5, where the current mirror comprises BJTs. 

1 7. (Amended) The method of claim 1 5, where the current mirror comprises FETs. 

18. (Amended) A subcircuit, to be used in an amplification circuit, comprising: 
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an input sensor, arranged to sense an input signal to the amplification circuit; and 
an output stage booster, arranged to boost a bias of an output stage of the 
amplification circuit in proportion to said input signal. 

19. The subcircuit of claim 18, where the input signal is an RF signal. 

20. (Amended) The subcircuit of claim 19, where the input sensor is a current 
mirror. 

Please add new claims 21-26 as follows; 

21. (New) A bias boosting subcircuit for a multi-stage power amplifier circuit, said 
multistage power amplifier comprising at least an input stage and an output stage, 
said subcircuit comprising: 

two matched BJTs in a first current mirror, 

wherein the first current mirror senses a collector current of an amplifying transistor 
in the input stage, and feeds an equal or proportional current to a bias circuit of the 
output stage. 

22. (New) The subcircuit of claim 21, where one of the transistors of the first current 
mirror is connected in series with a third transistor, said third transistor itself forming 
a second current mirror with the input stage amplifying transistor. 

23. (New) The subcircuit of claim 22, where the first current mirror comprises two 
matched PNP BJTs, and the second current mirror comprises two matched NPN 
BJTs. 
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24. (New) The subcircuit of claim 23, where one transistor of the first current mirror 
has its collector connected to a collector of said third transistor. 

25. (New) The subcircuit of claim 24 comprising further transistors and wherein a 
collector of at least one of said further transistors is contained within said first 
current mirror and is connected to a collector of an NPN transistor in the output 
stage. 

26. (New) The subcircuit of claim 25, where said output stage also comprises an NPN 
transistor that is itself part of a current mirror. 
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REMARKS 

Several claim amendments have been presented herein, and several new claims have been 
added, in order to more clearly delineate the scope of Applicant's invention. Applicant respectfully 
requests entry of the foregoing amendment prior to examination. 



Respectfully submitted, 

Philips Electronics North America 
580 White Plains Road 
Tarrytown, NY 10591-5190 



DATED: December J3_, 2001 




Reg. No. 26,531 
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ATTACHMENT TO PRELIMINARY AMENDMENT - 
VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE CLAIMS: 

1. (Amended) A method for improving the performance of an RF power amplifier 
circuit comprising: 

sensing [the] a collector current in [the] an input stage transistor ; 
feeding [said current to the] a current equal or proportional to said input stage 
transistor collector current to an output stage bias circuit to boost the [output] bias 
of an output stage ; 

wherein the input stage transistor is operated in a class AB mode, and said output 
stage is fed through a matching network. 

2. (Amended) The method of claim 1, wherein the input stage transistor collector 
current is sensed and fed to the output stage bias circuit via a current mirror. 

3. (Amended) The method of claim 2, [where the current at the entry terminal of the 
input stage transistor is the mirrored current] wherein one transistor comprising 
said current mirror is connected in series with a transistor that itself forms a 
second current mirror with the input stage transistor . 

4. (Amended) The method of [any of claims 1-3] claim 3 , wherein the amplifier 
circuit comprises plural bipolar junction transistors (B JTs). 

5. (Amended) The method of [any of claims 1-3] claim 3 , wherein the amplifier 
circuit comprises plural field effect transistors (F ETs). 

6. (Amended) The method of [any of claims 1-3] claim 3, wherein the amplifier 
circuit comprises a combination of BJTs and FETs. 

7. (Amended) A transistor circuit, comprising: 
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an input stage; 

an output stage with a biasing circuit; and 

a current mirror, which senses [the] an input signal current and 

feeds [it] a current proportional to said input signal current to [the] an output stage 

biasing circuit. 

8. (Amended) The circuit of claim 7, [where the circuit comprises] wherein said 
current mirror includes as least one BJT[s], 

9. (Amended) The circuit of claim 7, [where the circuit comprises] wherein said 
current mirror includes as least one FET[s]. 

10. (Amended) The circuit of claim 7, [where the circuit comprises a combination of] 
wherein transistors comprised within said circuit include both BJTs and FETs. 

1 1 . (Amended) A method of adaptively boosting the output stage bias of an amplifier 
circuit, comprising: 

sensing [the] an input signal; and 

boosting [the] an output stage bias with a current equal or proportional to the 
input signal. 

12. The method of claim 11, where the input signal is an RF signal. 

13. (Amended) The method of claim 12, where the input signal is sensed by a current 
mirror [biasing circuit for the input stage]. 

14. (Amended) The method of claim 13, where [the] a collector current of an input 
stage B JT is mirrored by the current mirror and fed into an output stage biasing 
circuit. 

15. (Amended) The method of claim 13, where [the] a drain current of an input stage 
FET is mirrored by the current mirror and fed into an output stage biasing circuit. 
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16. (Amended) The method of [any of claims 13-15] claim 15 , where the current 
mirror comprises BJTs. 

1 7. (Amended) The method of [any of claims 13-15] claim 15, where the current 
mirror comprises FETs. 

18. (Amended) A subcircuit, to be used in an amplification circuit, comprising: 

an input sensor, arranged to sense [the] an input signal to the amplification circuit; 
and 

an output stage booster, arranged to boost a bias of an output stage of the 
amplification circuit in proportion to said input signal. 

19. The subcircuit of claim 18, where the input signal is an RF signal. 

20. (Amended) The subcircuit of [either of claims 18 or 19] claim 19, where the input 
sensor is a current mirror. 

Claims 21-26 are new. 
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ABSTRACT 

An amplifier circuit includes a sensing circuit to sense the signal level input to an input 
stage. As the sensing circuit senses increased current, a signal is fed to the output stage to boost 
its bias in response to such increased sensed current. In the preferred embodiment, a current 
mirror is utilized to feed a current proportional to the input signal to the output stage biasing 
circuit of the amplifier. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicants : Sifen Luo and Tirdad Sowlati 

Title of Invention : RF AMPLIFIER WITH CURRENT MIRROR 

BIAS-BOOSTING 

Attorney Docket No. : US 010624 

Examiner : Not Yet Assigned 

Group Art Unit : Not Yet Assigned 

O Box AMENDMENT 

JL y Commissioner for Patents 

[| Washington, DC 20231 

PRELIMINARY REQUEST FOR DRAWING CHANGES 

The following drawing changes are requested prior to examination on the merits: 




Please replace Figures 2 and 3, as filed, with the enclosed new Figures 2 and 3, 
respectively. Submitted herewith are the new drawings, and one additional copy of each new 
drawing with the changes indicated in red ink. 



REMARKS 

The requested drawing changes are to label each of Figures 2 and 3 with the legend 
"PRIOR ART." 



Respectfully submitted, 



Philips Electronics North America 
580 White Plains Road 
Tarrytown, NY 10591-5190 



DATED: December / ^ , 2001 




Reg. No. 26,531 
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